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(54) APPARATUS FOR SWITCHING GRADATION OF RADIATION IMAGE 

(57)Abstract: 

PURPOSE: To perform automatically switching of gradation : 

in a region of concern by a required characteristic by 
switching gradation of a radiation image signal based on a 
gradation switching table selected by a photographing 
position or an effective image signal width of a radiation 
image. 

CONSTITUTION: Digital radiation image signals 
successively transmitted from a photoelectric conversion 
apparatus 5 are inputted into a contour analyzing part 1 1 
and image recognition is performed on a contour of a 
radiation image to distinguish a photographed position. On 
the other hand, in a hystogram analyzing part 1 2, a 
hystogram is prepd. on an inputted signal to obtain an 
effective image signal width. In addition, in a gradation 
switching table-selecting part 13, based on information on 
each obtd. photographing position and effective image signal 

width, an optimum switching table is selected among a plurality of gradation switching tables 
which are stored in advance in a gradation switching table-storing part 14 and are different in 
characters each other. In a gradation treating part 15, gradation switching of the radiation 
image signal inputted from the photoelectric conversion apparatus 5 is performed by using 
the selected gradation switching table. Then, it is transmitted to a radiation image- 
regenerating apparatus 8 where it is visualized as a hard copy or a regenerated image on 
CRT. 



If 



LEGAL STATUS 



http://www19Jpdljpo.gojp/PA1/result/detail/main/wAAAsiayiDDA4041 87 142P1.htm 



2004/09/17 



© a * m & w jt ( j p ) © *? s-T- a m & bb 
® y Jk m ¥fWJkn (a) ^4-187142 

sttglJE^- JrrtSSSlS# @&Bfl *FJ& 4 ^(1992) 7 3 B 

7172-2 J 
B 9119-2K 
3 9 0 A 8526-5L 
3 1 0 8420-5 L 

8119-4C A 61 B 6/00 3 5 0 A 



©^p BB ^2-314196 

m ^2(1990)11^218 







* 


± m x m 






®5S 


m 




mm i *a 


K^tpeaifTiTS < s>nni*iiii =j 




©56 


m 


# 




n.'PM 0 sffm * < 6 hit i 3 




©a* 


m 


A 


3 ^ # 5C ^ *t 




nn 


©ft 


m 


A 









©Int.CL 5 

A 61 B 6/00 
G 01 N 23/04 
G 03 B 42/02 
G 06 F 15/62 
15/68 



Hjg ftm 

t =*r m fife ft ^ us t © # ^ < tt-^* w ^ * 

mfcmi&Wfe^-®: tr *« £ $ ft & 5* & fl® {ft © lift 
-3 t * T fiii m P£ ffl Se 1ft r - 7* iHEte ^ K £ 1 © 

5$ RS 09 £ 1ft t- - 7* ;U % JK # (£ "C iff !R £ ft /c Rt SB 

§2 ia -r - y ;u * i & -3 ^ r & it m m f* « * ri & 
^ ^ A/ *c m bsc $ n c ttwattsffiflt *» m 

{&©rarSK£1fc®fEo 

3 . ftrnvwrnvfttw 



fflr ma cd ae fb ir *t l r a as ^ wist t p& m se & £ 

<fl£3fe©& fl?> 

X *ft 1® <fe cb J: 9 ftJ&*N*iDS#. li, a S£ I8r IB 
if d ^ < ffl ^ t) ft T 4? 0 . C CD X EHfe £• f# £ 

ail te^ft^asiflu/cxja^aijtflifis cs^t^ 

UIHUt Us c ft(C J: 0 ^JffiJt**: ^ 

4 JU-MCJlIt tT5ft«i U/c s F/tSBs 3KM*a 
«s»^ < Wffl £ftT^& 0 

LttUT, ffi5fc«:JB^ t»lS^H^.*JK 0 ttS "T ^ 

^^iilliTt^iitKilK^ L*6, L^^m. colli? 
life lit ft f=|= {W i ti' ft X li a x * ^ ^ - T m m? *> 



i 



—249— 



2 



(2) 



^¥4- 18 7 14 2 



af*ft«I(=*i, ffl*. l*JfcH*m-3. 859. 527 ^ # V- 
#BHDS55- 12M4 ^&?RS§U::, fll J? 1<fe & ft fl: & flf 

jicffli^i±ai^f*iBf u /= jBsfc « * ra ffe k » ^ < * 
# ec © 1& m m m i§ & ir *t cs r * & ^ * ;l ^ - 

^WffiStfTitfftfcJBfiaU L^-5fSfc, c ©jW& 

C © J; -5 IC ft fcnfcflfeJM -JftiiDjfttit *§-(4. * 
<z> * * cd S8 "C , i& i M & SI £- Jifc £ n T £g its 

3 

©aSafiflftft©?*^®) ^^ffctsot, W£@sft 
© 3 > h7Xl^8Ki:if«»o#jS<|fe4Utl/S 

f£ EB C *t L T , *5l»l=A:fc3*-L£0ift ft %r © 4@ 

3&<s»wjft^ c (i, ^^flw^fflffi^ fir tela £*rs» 
to is- ^ 4@ ^ jt ^ est ft © $ £ { c t i , mra&^r ^ a * m 

Li -5 £' © PJ1 8S # 8£ £ L % ffl&lffi© ii * fl'Jffi 
IIHTHi^nTLn t> © T 6 * „ 

A s ^ 5 IS .£ *U¥IHt5/:fei:, 4$ Bfl W3 5 8 - 
6 7 2 4 0 -^afRSSFtCiJfl^^nS^^T-ii. 
i&^©fc&©T5Jl£Mft 0 C.^T, 

r^Sfe^j t^? B ) i^^jI^T, 
^TflH^n^^^EiiiIi£7t©^ * - cfc 0 £>lft 

0 m m & ot * ffl t; r $i ^ i± as ^ 



WW¥ 4-187142(2) 

= > h' a - * 11 «fc *Mfti£ai©fc £>(:: 7 s i>9 frit 
£ ti Z> z. t ^ 0 

i&f*S£1$Sifff. S3 m B£ IS ffi . #7= * * ;? g£1S3g 

is, 7tffismaiss!iES8E©©<S'.i!atessfl£t= * *-u 
-e©&#5?(cc& Lt;n ©sfto geisssia^ ^jr 

BItfl ft 3 ns«^U4, 

t:^T\ iJ2(DJ:ei:LTff. £M* til Hf ^ ^ 

(E ffi ffl ij s I^lifr # 5? ^* ©flfe SB » * ^ if ® 
©aRffi^-^iCfiitf 4 @fl«l, Af*© 

f^^^m^ ^©igtfiftLffi^Mi Lt^iCRTIi: 
Ititl LT^mfb LT, ^H3r(=fit-r* J; 9 LTh 

^ ?S 1^ f 1, — v'U Id S -ri C ^ T ^ ^ -5 3t © T' 
14 ^ tt¥»T*5Ai*i:fe i^*ifi«5SPte^A(*© 



*r a* et ft ft ^ dig * jb5 ^ x m m & & n i = n m 

L ^ L Af 6 . ± © J: -5 ^ jfe ^ * * -It -6 
^-&CI4, ^^«^tl$(C^ LTf|J?li|jt©i^l 
f-^S^/:'^ fflU^©«S7t©X^^ b * 7C # 

Ktwax* - ©fST^jnuJi-r o . 

iss * jr t) ® (E © v) m * w jss m m tzu o r u ^ 
t^? iiJie^ft* t^cic 7t«s*TW ^ n-sriF^ 

Ife jfe m 35 t U % ^ 6 , S5 1 ^ tS flE r © li ft ffl ¥B © 
ft) .43 £Mt ^. ? > * , 5tBS*CJ:oT*: b n © 

sc*i-jiSi*A^-©faT*«ai^ «s»n-r, *&*© 

t>*!ffi#©l&JK 0 y -f >€rBSIS Lt, W^JiiJ^^ 



5 



—250— 



6 



(3) 



»H¥4-1 8 7 14 2 



ir M 3 *T Sft il ft if 4« K % t> -1± T , ft* SKI iff! f- 

- y jv © m \% rua m ft m !A f- - -7* ;u © a ^ m ^ - m 

;tt\ ?F&flM©{lf tig ftW'xJjUffl pgf EH 
a<lf ;,U.7ia/:t©/M4 ( 4$ IIII 5 9-8 
3 14 9 m&W&M) o 
L^OteA*^ ±tE©£ 9 c= SC « *!# 13= <e> lUl » * 

inms $ ii: $ in*, iRW-aaic o# fm ^& ® -r 
iuj eg a< & % t * i= „ m%im K fi'M © * ii's *x it 
i- (± *]* re -e § r . * > 3>h?^n* t£ * Jfi ^ 
(3 is bt ftu^ < $ ^ & - t h # i^tt 

CD Pfl IS A< fe 5 o _ 

SH ^ Ifi a? <D & £ -5 T , S&flW 
-^© Hi *j ft ^fc&EaftWxfrll ffl <^"C IJI*0fiH«O WSrlB. 

■r 

* © «> #: 3£ IB K ^ * 3 Jfc OS ft © R3r Si 3£ \fk 



«BB^P 4- 187142(3) 
^ ffi ti . 3? 1 M ti ^ -T 9 u 4ft r£ * ft o o 

ft ^ ^^Rft3&fl*«ftB»<»©ifi^«»fe t W#JlIftff 
■if i|ig © # # < H-^elJttoo 

©^^: UTfe 

r -t-ii & £ ft /~ jtf ** m ft © Ja & as ^ t w ^ nnj ft <n 

f- - 7' ;HS£flR 1 o © RS B8 S£ ifc f- - 7 ^ ft 

;U 21 JK f& T' $ m £ ft fc PS ^ m. Jft r* - :/ ;1<K 3£ -3 

$ ft T U> -5 tS^ B£ n t - y & V> ^ ^ '=> 1 ^ jg ^ 

$ft, coasiR^ftfcPiisiasssfeT 1 -^'^^®^^ 

t gra ^ 1ft ^ ft -5 o 



C c T'. jaSIJffiJtt^ & 14 ia *M9 # a& 1ST ft Iff ^ > 

4e ^ m ^ t? ^ ^ * t * i= h ffifl?SJ^^(=(&cfe3>^ 

•c*. =firaay©««^«B t= flu ^. Tiaras fit * 
*'i^-rftii\ ^p^©^ ^uni^m ^ 

- 7' ;u ft ii *R b r , m SO £ & ft Mi t:t/i<t^ 0 

iaoft^ ^fl® icnt!*ti£ $ ft s 

=i > h 5 x MSteM^iw^JS L/c-r-y;uft^^ 
t X m ffi $C m. £ it 6 C t f)< T £ h o 

< m m m > 

13% M © F£ OT IS ft ^ tr ^ iM ft W i SS iffi 

oE^lli^itfe EflSffl t L T A ft: © M *& 

f& ^mm Lt~i&&o m ft ^ *, 



2 iriaiij-r x«a« t'© &m£ftRS4*-r t£ 
ti, ^^tUi9i7t^*7* u - k ( am Si ft Sl^^ * 

;l/> 3 *<4ffi;t fcftTfc 0. C ©Hi^14a£3t f* ^ u 
- b 3 liJt&^^Jg^^fS 1 *>to©nSMJKflt«ftftl= 

;u ¥ - ft ^ M iz W m U . * c iz j& n i* 2 © 

ana* j&nic-r *o 

&?kfrm.wmiu iz & ->Tf&\iT & *o , mn^mit 
nmz <fc ^^^^^^nigftiiufr-r ^^fetc^i^ 

9i-)tfl:*t*4 t ITI^ ^J^li\ #f?i10B 6 1-72 
0 9 1 ^^$Hs StlWi, tiffins 5 9 - 7 5 2 0 0 
^ $g ir Ihl ^ e ft * J: 7 ^ t* n fiC ^ ft 3 c 

f R A< W fiS SB o ft tzffl^mi&ft&zf U - b 3 ^ to 

© m {St if ?k © & ^ o ti w t © J: 9 ^ u r ^ ft a 
H|i^, ct » s A ft* c ^ ^ u - -y* . HH*b--ti r 



n 



—251 — 



] o 



(4) 



^iSM* u --tf*^) 4 hu Ui a* sawse *< fro fro $ nfcsa 
iEs^t f- u * © js; m -yt e - a i* * as^ 

i3r*7^^^6*^LTS3tL-C. A M ft C *f E& 
Jfflfc#1&^lfc5£ffi 5 T'ftfl£(tt d a&^Ifc £ ft T 

*fflS3£© 7 "Clis -ri> * >U Sfe W j&St ISHfe if m^ft u 

Ms-r - t-c^rrca lkm t u-c^ <=» flint jKiEa^. 



«fM¥ 4 - 1 87142(4) 

0tin-*o> BBifftmai^iffl 7 -c^ai £ ftfc 9 

ifiSl iiS {It ^ - K => t^-Xlifl&MiiM £ IT JWLit 

ft H W. tf- & & (ft 8oR^Di:> ^^ftSfilSSSiffi^ 
£ cd E 1fi & ffl (77-f'J>r^fi^) £ Ift T 
^❖IKo fcj&ltffflil {ft «fc -5 WfiSE L 

c c t „ M 8£ Ba to a Si IE 7 li fif- Iffl c ii » 3 la 

tr^-r j: r> mm. £ ft. i«uEtr «t T^aw 

*o flSU EfffifetoSKSffl 7 T li TOME te«&SL© fill K 
J3ffli&&*9i. te^c • ffivh, & Oft ft fc* ©S-fiSBSHftto 

a^-Mi-r®^^* *: jfi fl?y r- 1* , RfSR&*£ 

8*3 ElKfc^T, ftffigEJftSSlfi 5 £iE2fc& £ 
nsfy^HS fit &i aS ffi ffi ^ li , 105 4ft W £ 3=- fx £ 



t& $B li¥ iff SB 1 1 TM± * A* $ ftfcjfcA*«luHft©ffi 
3£ ^ ^ T % 4 gl is -T A 9 ^ t ^ h r 7 U £ ft fi£ 

l . /p^5t^h/7^ bA^o n j& at ^ nnr 
^. \z & % =rr s& as ft j& * a6 * 0 Ttu w u 

y ffli *t tE : r4ffi^$Biifl*r!Sf< <t -g- u >u © Ja 
^ ^ ^ ja /j^ ist ( m ^ 1® ) ®*st^^c 

llf - 7 M W SU 1 fill n£ tft }|5 ft? +rr ffl£ 1 1 

fij as a c/ w %) m ^ m fl@ © w ^ * 5t c = . ^ &6 
n m n \% x - 7- ;u se 1^ gu c ws *^ \% t - 7' ;u sa te 



SSC St © pgr S8 12 f 1 - 7 & V> ^ t> & % /i ^ ^ t* — 

^ ;u * m m -t z o 
mr k © »» se ifi x - ^ /ma us fiu 1 4 c i « . ia si$ sb ffi 

«fc o $ ft S BMSEJft ! i$14j&<&tt S c i: \z 

6 0(z^-r «k -5 uita«J6B<£ctwE& ^{b^ -ti T to 

^^aA^^&^IEIffl^R^SffiSSE^T 1 -^^ 

n W \n SB 1 I T *0 £ d *l ifi «5 SB K EE ^ S 
K5fiBte45©tEiftT'-y^®'&€riSiH - 
© #i ^' cd <1* ^ ^ fHi IS 5jc 86 t> ft W 1© {fvi If *f il'S 
i£ ^ -r 6 fir xJ; A ^ J fiT ^ 115 T *> 4 ^ 7- - ?' Jl> £ 



—252 — 



1 4 



(5) «¥4»1 87142 



;U I , I, Dili, m*^^(KHB©®*fittQ« 

£C -r * a * it ^ 0 a- 1 at o , * © =fr a a iw n in 

RE Id: I > II > HI t # o T 0 > #J *. (i'S K T^t" S i 
— S a J&^SfcMte^^filffl tt ZWIfcte^fr All $ 

a n i& iii *st'sa par Biiffiife-r 4 o 

3tf-XiiCRTJi©waii0iiifiitOTBjta<fcsn 

m fb &w it ft ^ t p£ p ]& mmzn tz m am m 



c©igi£, KOTS2ift-r-y/USfi1$Sl5Hlcii. # 
#j U ft ft ^ 43 © & l M - *f ti> U T =fr Sft A * fflf ^ fli m 
?&< R # 3 fit Eft fft (flJ*-l* 8 fifiSIflEE) 
-7- - 7' ;U £- EiB 2 it T *» # . *« J£ 3 ft # x^J IS % 
ft ^ ffi I z m k> ill c % xJj A i) it ti! Iffl © RSf n £ % t 

i z ft %) A JUW % m. ffl © J* ^ ft* W3 t- - 7' ; U ^ 13s tffi i c 
IT %} A * ft # & PB CD j£ Ift 03 r- - 7* >\> % ffl ^ 5 - 
<t l±jfs: L < ii^c C©fc£>. L * h "7 A Ipg © 

• a * £ t* & ss: 5£ ur *> # v c©0/j^^ 

VTisZ, lWEflft/h*S J: 0 t> ^ © "KB # 'J*3 ^ *fl 

(- (4 . jbc /mbi \z Mfci- zmmm&'r-- 7 & % M 

«^irii, ^A^(r ^nt'-T 5 Pdfflie^-r- y ^^r 



«ffl¥ 4 - 187142(5) 
Etf ffi/j ( z ffl 1R L T fl! ^ 

Sfc Ea fflMff ^ "IAS IS LT t ^^ffl'J^if ^^RS £ 

Ji IE Mi ^ T I* . A tl & it tcrit 9 & K «1 ^ M 
$g It m ~3 ^ T Ptf US % ^ r- - 7' ;b * ill *R -T S J; -5 1= 

^^tHR N b ^. h ^7 a test ^ < ^-^nSj^m^- 



SfJ ill <D if ffi © ?> \ Z J: T R£ tffi ^ 1fe r- - 7* ;U ig iK 
#.m^-!Hs^A # < S^Si/J Utt ffl ^ 4 A ■? 

-r e c t^j?* in. 

«> Sft ^ U T t? t ^ T . Jifi B SB I* © ^ fB * ^ > IS 
i'tU t'le J: ^ T^HHiTA* * ^ S ^ ^ L,. C© 

Pgr 51? Ife f - 7' ;l/ © 4> ^ ^ s ^m<D^^mi^i^ ^ 
flg c: 2t IE -T 5 © ^ it? o it ^> J: r> CUUt^o 
fr^j, ^iiMOiM^©^xJjnnj^{f *HHli. b 4> 

sH^m-%©^^ — ^^^ t ur < . 

^ © -e. w ^. it' m n m. & W tz & it s "0 1? t ^ bk 

^ t © ck 9 *©mi&©4$£* <f > h ©ft ^ 

l^^Jl^tV^'J > ^" c it 6 «h 9 C L T ^ ^ o 

^ ^ \>£V$$Z l& f - 7' ;u © iS tR iz % fz o T U . 

p& nm g£ i& -f - 7* ;u ic *»• 1 j- 6 =fr a ^ ft © an t us 



—253— 



(6) ftBIMM-l 8 7 14 2 



2) {£ *H£EH t © tfc t , $i V% © =6" xJj m «K t IE 

KHI £ ift x - 7' ;U CD Hi * if ^ ^GEB i: <D Jt t © Jt IC 

A* ^ □ •? r -< © # fit IC % ^ T lift # Si tit * *fl & 
^1i:6J:9i:lTfe^^ 0 s/^ fft $ 80 *4 © *fl ^ 

•^^^jnniiSMf ii@ £ # to s * © t * h a© 

tfr f£ IC *f V* T I* . * 'J i- >l £> m ffli « ^ £ & t 

*U-&li. ^iii^^ © 1/16 — l/64A< W t b l^c ) K 
3£^^Tjafl3fflJ1ft&tf*r3&@I ift if *t IS © flf 36 * ff 

<Dffl ^14® Jfef* U - I' 3 £J?j *> * r A {1KB 
ft^l3iift©ilB^££;btf *fctoK* T'to 

] 9 

A . li Sa cd ICS # *J 1ft Q ^ 
J|¥liai±3is361l!©<»BE*^"tf*7 , Dy^ia. #5 2 

[gl l± # 3£ »JJ © — ^ Jfc #J £ ^ ^ ^ * ^ ^ a ? 121 - 
f€30(i^2!2l7p:cD ■> X -r ^ *>' It £ EST ^ iSL 
KCfiWt^t^ a -y ? IK 1 liiii Af*IW«B«ni 

|x) 2Sfc C/ ^ 6 13 14 * ft r c ft 1^ ± ^ £4! ffil I- ^ X T' * 
IE IS S ft * P» W S£ Jft -5*- - ^ ^ © & fSt £- ^ f <@ @ T- 

8 - jsc ^ j* in {*. w 4. S£ is ii - m ?P m w 



SBB? 4-187142(6) 
o ft T t ^ P.* m m. Jfe -r - -7' A -h \t & 15 

< % on © & m > 

TiiSlSii^PiafOTSEi9i7--^^*lS Bft fitJ ill IK U T pgf 
PSEift^tflSl" £ t *<T § 4 A* J1R K ffll * s 

oiShi:J: *fl"Stlili{fe<t^*3©iffi^ir «k o T =3 > 
ttc ^=aft*ic5feAoTlT^ft5itW**i^K 

ft£o 5El=, |^^^^x-7*^cot3]^^^T(4^ 

2 0 



Iff- Hi KB A ^ - * ^ * & 

ftaiA ^rs± © ® — tife 



—254 — 



(7) 



<t#HrW4- 1 8 7 14 2 



4-187142(7) 



f? 1 m 




—255— 



(8) 



WKJSM- 1 8 7 14 2 



qSBfJsp 4-187142(8) 



m 3 



n 



12 



13 



15 



s 
8 



* 4 




— 256— 



(9) 



4#BJJ5F4- 1 8 7 14 2 



*SB0¥ 4- 187142(9) 




i 60 



Qmax 
(Dmax) 



Omi n 
(Dmin) 




log (Art -fa -3) 



— 257 — 



